Objective: Research suggests that weight suppression (WS) is linked to non-suicidal self-injury (NSSI) and that drive for thinness and depression may explain this association. We conducted a proof-of-concept study using a randomized control trial design to determine if improving body esteem and reducing depressive symptoms reduced NSSI in individuals with WS.
| INTRODUCTION
Greater weight suppression (WS) has been linked to non-suicidal selfinjury (NSSI) in two samples (Keel, Forney, Buchman-Schmitt, Kennedy, & Joiner, 2018 ). An individual maintaining a 5% weight loss experienced a 20-30% increased odds of NSSI. Further, the crosssectional association between WS and NSSI was accounted for by the indirect effects of participants' drive for thinness and depressive symptoms (Keel et al., 2018) . Conversely, WS did not exhibit a significant indirect effect in explaining cross-sectional associations between either drive for thinness or depressive symptoms and NSSI. The results supported two possible interpretations: weight concerns and depressive symptoms may be consequences of WS that contribute to increased NSSI or they may represent underlying third variables contributing to WS and NSSI. Given that NSSI is a robust risk factor for suicide attempts (Franklin et al., 2017) , we sought to clarify the nature of these associations. We conducted a proof-of-concept study with the aim of reducing NSSI using an on-line intervention shown to reduce both drive for thinness and depressive symptoms (Stice, Rohde, Durant, & Shaw, 2012) in a weight suppressed sample. We designed the randomized controlled trial (RCT) as an indicated prevention for those at increased suicide risk due to current WS and current NSSI engagement. We hypothesized that, compared to a control condition, the intervention would reduce (a) body dissatisfaction and depressive symptoms and (b) NSSI. 
| Procedures
Participants were randomized in blocks of 10 to receive an email with a link to assessments and intervention (n = 29) or assessments only (n = 31). All participants were required to complete informed consent prior to gaining access to baseline assessments. Intervention participants completed assessments at pre-and post-intervention; control participants completed assessments at baseline and 2-week followup. Participants were allowed 7 days to complete post-assessments.
Participants received monetary compensation ($35 per assessment; n = 58) or course credit (n = 1) for completing assessments.
| Control condition
Participants randomized to the control condition were monitored for suicide risk throughout the study based on responses to screening, (Joiner Jr, Walker, Rudd, & Jobes, 1999) . All participants received a mental health resource list.
| Dissonance-based intervention condition
In addition to the above, participants randomized to intervention received an on-line program adapted from the eBody Project (Stice et al., 2012) . The original intervention was designed for females only.
We adapted it by using the Body-Project-4-All mixed-gender script (Kilpela et al., 2016) and adding images and questions related to male-relevant ideals. Similar to The Body Project (Becker, Smith, & Ciao, 2006; Stice et al., 2012) , our intervention elicited and challenged body ideals through a series of exercises that create cognitive dissonance and erode internalization of unhealthy ideals. Of note, an interactive video game component was not included based on prior acceptability feedback received from the lead author of the eBody Project. The intervention included six modules comprising on-line and off-line activities (see Stice et al., 2012 and Kilpela et al., 2016 for more details). The on-line intervention was self-paced and stand-alone and totaled four on-line intervention hours; it included no clinician interaction unless participants indicated elevated suicide risk. Participants had a maximum of 2 weeks to complete the intervention.
3 | MEASURES
| Demographics
Sexual orientation was assessed on a 5-point scale ranging from "Completely Heterosexual" to "Completely Homosexual" with a "Not Sure" option (Austin, Conron, Patel, & Freedner, 2007) . Selfreported height and weight were used to calculate body mass index (BMI; kg/m 2 ). Participants also reported lifetime highest weight. WS was calculated by dividing the difference between highest and current weight by lifetime highest weight (Schaumberg, Anderson, Anderson, Reilly, & Gorrell, 2016) . Test-retest reliability was good (r = .84), and there was no effect of condition on change in WS (p = .36).
| Primary outcome: NSSI
Likelihood of future NSSI was assessed with the item "What do you think the likelihood is that you will engage in NSSI in the future?" rated on a 5-point scale ranging from "0-low/little" to "4-very much/severe" from the Self-Injurious Thoughts and Behaviors Interview, adapted as a self-report questionnaire (SITBI; Nock, Holmberg, Photos, & Michel, 2007; Zetterqvist, Lundh, Dahlström, & Svedin, 2013) . Test-retest reliability was r = .82 in the control condition. The original analytic plan involved examining the effect of condition on change NSSI frequency over the past week and intensity of NSSI thoughts; however, these items were not analyzed due to poor testretest reliability in the control condition (r's ≤ .36).
| Intervention targets
Depressive symptoms were assessed with the Beck Depression
Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) , which has demonstrated good convergent validity (Arnau, Meagher, Norris, & Bramson, 2001 ). Weight/shape concerns were assessed using the Body Shape Questionnaire, 8-item version, which has demonstrated good convergent validity (Evans & Dolan, 1993) . The Body-Esteem Scale-Weight (BE-Weight) and Appearance (BE-Appearance) subscales assessed satisfaction with weight and general appearance, respectively (Mendelson, Mendelson, & White, 2001 ). Intervention targets demonstrated good internal consistency across conditions and test-retest reliability in the control condition (see Table 1 ).
| Analytic strategy
Examination of normality revealed no evidence of skewness or kurtosis.
Scale scores were prorated when missing <20% of items. Otherwise, missing data were multiply imputed 40 times in SPSS 22.0 for singleitem assessments and for scale scores when <80% of items were completed. There were no missing data at baseline for NSSI assessment. symptoms and anticipated NSSI were observed over time. Participants in the intervention experienced significantly greater decreases in depressive symptoms (t = −2.40, p = .02), greater decreases in weight/ shape concerns (t = − 3.42, p = .001), greater increases in appearance esteem (t = 2.36, p = .02) and weight esteem over time compared to controls (t = 3.75, p < .001). Finally, intervention participants experienced greater decreases in anticipated likelihood of future NSSI compared to controls (t = −2.39, p = .02). When adjusting for days to completion, results were largely unchanged except the intercept of weight esteem was no longer significant. Importantly, this change did not alter findings for the effects of condition, time or their interaction for weight esteem (see Table 1 ).
| Intervention effects

| DISCUSSION
Our findings suggest that an intervention designed to reduce internalization of unrealistic body ideals reduced anticipated likelihood of future NSSI in a weight suppressed sample. Participants in the intervention reported significantly greater improvements in body image and decreases in depressive symptoms compared to our control group. Results extend those from Keel et al. (2018) by supporting the relevance of targeting weight concerns and depressive symptoms to reduce NSSI risk.
Our proof-of-concept study had multiple strengths. Our sample was more clinically severe and had greater diversity of sexual orientations than prior samples receiving related interventions (Becker et al., 2006; Kilpela et al., 2016; Stice et al., 2012 ). Yet, effect size comparisons indicate our intervention participants experienced similar improvements in outcomes (Stice et al., 2012) . Further, our sample resembled those from prior studies of NSSI with regard to age, gender, and sexual orientation (Fox et al., 2015; Tsypes, Lane, Paul, & Whitlock, 2016) , suggesting that our focus on those with WS and NSSI did not compromise their representativeness. Additionally, the on-line platform allowed for greater dissemination of this program across the U.S., with participants coming from 29 of 50 states. Finally, we enjoyed relatively high retention for an on-line intervention compared to prior studies (Wilksch et al., 2018) . Key limitations require Assessed for eligibility, n=1057
Excluded, n=997 ♦ Not meeting inclusion criteria, n=876
• <5 pound WS, n=365
• Outside age range, n=323
• No past month NSSI, n=115
• Outside the U.S., n=56
• Sure of suicide attempt, n=15
• Screening error, n=1
• Pregnant, n=1 ♦ Did not provide contact information, n=85 ♦ Uninterested in participating, n=29 ♦ Sent invitation, did not consent, n =7
note. First, we were unable to analyze all NSSI variables due to low test-retest reliability, and we relied on single-item assessment of our primary outcome. However, research supports this item as a significant predictor of NSSI (Fox et al., 2015) . Additionally, intervention participants had greater appearance esteem than control participants at baseline; however, intervention participants also experienced greater increases in esteem over time, suggesting that findings did not simply reflect regression to the mean. As with any initial test of an intervention, our design was unable to rule out demand characteristics or placebo effects on post-assessment responses. Moreover, while assessors used a standardized protocol for SRA/I, they were not blinded to participant condition, which could have introduced bias.
Further, as the intervention was self-paced, intervention participants were able to complete follow-up assessments in less time than those in the control condition. Finally, given the small sample size and short study duration, all effects should be interpreted as preliminary and in need of replication and extension.
In conclusion, many individuals are attempting to lose weight and maintain weight loss, resulting in a state of WS. In addition to risk for eating pathology, WS may be associated with increased NSSI risk. The current study suggests that a brief on-line intervention targeting internalization of unrealistic body ideals may reduce risk factors for disordered eating and self-harm. Future research could examine the adapted on-line intervention in a larger sample, using a more active treatment control and multiple follow-up assessments to better understand the mechanisms and stability of effects. 
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